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(57) PecfiepaT: 

Ha3HaMeHne: M3o6peTeHMe othocutch k 
ncnbuaHHK) ckb3>khh b npoLjecce 6ypeHHfi 

Hecf)THHblX M ra30Bb!X CKBa>KMH. CyiUHOCTb 

M3o6peTeHHfl: npn onpoOosaHnn (ncnbuaHnn) 

HeCf)TRHblX M ra30BblX CKBa>KHH B OTKpblTOM 

cTsone TpyGHbiMM HcnbuaTenflMH nnacTOB 
naKep paooTaeT KaK nopweHb b 
cKBa>KMHe-L4nnMHflpe, nepeAaBaH oceBoe ycunne 
ot yflep>KMBaeMoro mm nepena^a naBnemn Ha 
XBOCTOBMK MJ1M AKopb. 3a cneT nepBOHaHajibHofi 
oceBofi oKHMaiomefl HarpysKM pe3MHa naKepa 
paciLiupweTCfl ao AwaMerpa CKBawtHbi. 
CKMMaeMbift pe3MHOBbi^ ynnoTHHTe/ib nnoTHO 
npuneraeT k CT6HK3M cKBawHHbi, a 6ypoBOM 
pacTBop npn cnycKe-noA"beMe UHCTpyMema 
nepeTeKaeT BHyTpn ncnbiTaTe/ia nepe3 
cooTBeTCTByjoLMne KnanaHbi. BnycKHofi KnanaH 
c6noKnpoBaH c BepxHMM nepenycKHbiM 
K/ianaHOM n yAepawBaeTCH saKpbiTbiM cpe3HoPi 
mnn/ibKOM. OopaTHbii* icnanaH c6noKnpoBaH c 
hujkhhm nepenycKHbiM KnanaHOM n AonycKaeT 
nepeTOK oypoBoro pacTBopa TonbKO 
CHM3y-BBepx npn cnycKe MHCTpyMeHTa. ripn 
noA"beMe MHCTpyweHTa cBbiiue AByx MeTpoB aa 
CMeT nepenaAa AaBJieHMH Ha pe3HHOBOM 
ynnoTHmene BnycKHoPi KnanaH OTKpbiBaeTca, 
cpesaa ujnunbKy, n 3aKpbiBaeTCfl BepxHMM 
nepenycKHofi KnanaH. 6 nn. 
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(54) SUSPENDED TUBULAR FORMATION TESTER FOR EXAMINING OIL AND GAS WELLS DURING DRILLING 

PROCESS 

(57) Abstract: 

FIELD: oil and gas production. SUBSTANCE: 
when testing open oil and gas holes with 
tubular formation testers, packer operates 
as piston in borehole-cylinder transmitting 
axial force from pressure drop, which it 
holds, to tail or anchor. Owing to primary 
axial compressing loading, rubber of packer 
expands to borehole diameter. Compressed 
rubber gasket tightly abut walls of borehole 
and drilling mud, upon vertical up-and-down 
displacement of device, overflows through 
corresponding valves inside device. Inlet 
valve is coupled with upper overflow valve 
and is held closed by shear pin. Back valve 
is coupled with lower overflow valve and 
allows drilling mud to flow only in upward 
direction when device moves downwards. When 
device is raised higher than 2 m, inlet 
valve, experiencing pressure drop on rubber 
gasket, opens cutting the pin, which results 
in closing of upper overflow valve. EFFECT: 
facilitated testing oil and gas wells. 6 dwg 




o 

to 
o 



<puz 1 



o 



-2- 



ro 
o 

CD 

cn 

CI 

o 



H3o6p8TeHne othocwtch k i/tccneAOBaHwo b 
npoi4ecce 6ypeHHH Hec|DT«Hb!x m ra30Bbix 

C!(Ba>l(MH. 

Hai/t6onee sa>KHb!e napaweipw 
nccneAOBaHnq cxBawnHbi Tpy6Hb!M 
/.cnbiiaTeneM nnacTOB parnav.aHTtfpyiOTCfl 
npaBMnaiwn 6eaonacHocTM b Hec{)TflHOM w 
ra30Bovi npOMbiiLineHHOCTH (M. Hno OBT, 
1993). 

flenpeccnn co3flaeTcn 3a cm9t Toro, hto 
naxep yAepwuBaeT nepenaA AaaneHi/m cBwiue 
20 Mlla. Oh paooTaeT KaK nopiueHb, 
nepep,a\o\i\wiA oceByio Harpy3Ky, paBHyio 
nepenaAy AaBneHkm, yMHO>KeHHOMy Ha nnomaAb 

CeMeHklfl CKB3>KHHbl, Ha XBOCTOBWK MJ1M HKOpb. 

(KapHayxos M.n. m Pfl3aHi^eB H.O. CnpaBOHHWK 
no ncnbiTaHMK) CKBa>KMH. M. HeApa, 1984, c. 
106) 

riaxep oa^h H3 maBHbix y3/ioB KOMnneicra 
ncnbiTaTejibHoro o6opyAQBaHHH. Ot 
HaAe>KHOCTii naKepoBKW 3aBi/icnT ycnex 
onepamin b i^e/iowi. 

Ochobhom KOHCTpyKTHBHbiM sjiewieHT naKepa 
pe3HHOBbitf LjunwHApunecKHW ynnoTHMTenb, 
KOTopbiw nocne oKaTWH b BepTMKanbHOM 
HanpaBneHnn M3MeHHeTCfl no BbicoTe m b to we 
Bpeivm paaui/ipfleTCH b AnaMeTpe HacTonbKo, 
hto nepeKpbiBaeT Bee KonbLjeBoe npocipaHCTBO 
Me>KAy KonoHHOtf 6ypnnbHbix Tpy6 h cTeHKaMH 

CKBaKMHbl. 

Hi/dkhhh nacTb naKepyiomero sneMeHTa 
HaxoAHTC^ b Han6onee Tawenbix ycnoBHax npw 
naKepoBKe. Ha naKep noMUMO MexaHHHecKotf 
Harpy3KM, nepeAaBaeMOtf Ana ero c>KaTUfl n 
naKepoBKM, AeflcTByeT eme u ruApaBnuHecKaa 
(cm. Bbiwe). 

noA Ae^cTBueM SToro nepenaAa (cm. Bbiwe) 
pe3MHa 3aTeKaeT b 3a30p Me>KAy MGTannnHecKOM 
onopofi n cTeHKaMW CKBawwHbi. B pe3ynbTaie b 
3Tom (HMJKHeM) HacTM peswHOBoro sneMeHTa 

BOSHMKatOT BbJCOKMe KOHL^eHTpai^HM 

Hanp^>KeHMfl, BbttbiBaiow.Ke pa3pbiB pesnHbi n 
BbixoA naKepa H3 CTpon. 

HHCfiopMauMfl, nonyMaeMaw npn kicnbiTaHnn 
ckb3>khh, BK/iJOMaeT cBeAeHu^ o nnacTe w ero 
ruApoAHHaMnnecKHX xapaiaepMCTHKax: Tun 
HacbiL^aKDLi^ero nnacT a>nionAa m t.a. (Bcero 
M3no>KeHO 11 noK33aTenefi). 

M3 oTMeneHHbix noKa3aTenefi nepBbie 
BoceMb MoryT 6biTb onpeAeneHbi Ha ocHOBe 
OAHOL^MKnoBoro McnbiTaHUfl, a Ana nonyneHMfl 
Bcero o6"beMa iiHCjDOpMai^nn (111) Heo6xoAHMO 
npoBeAeHMe ncnbuaHMj? He MeHee KaK b ABa 
u,nicna. 

OHeBMAHo, nonyneHne MaKcuMaribHO 
B03MO)KHoro o6"beMa HHC^opMaunn o nnacTe 
MO>KeT 6biTb AOCTumyTo npu ocyw,ecTBneHHM 
MHoroL^nKnoBoro ucnuTaHUH \a ycTaHoaneHUH 
TaKnx npoAon>KHTenbHocTeCi nepnoAOB npnTOKa 
m BoccTaHOBnenuR AaBJieHM^, npw KOTOpbix 
o6ecneHMBaeTca oxBaT MaKCHManbHO 
bo3MO>khom o6nac™ nccneAOBaHkm nnacTa. 

TaiOKe oneBMAHO, mto BOAOHacbimeHHbift 
nnacT He HMeeT npoMbiwneHHofi 3HannMoc™, n 
hto b AaHHOM cnynae npneMneMO 
oAHOi^MKnoBoe ncnbiTaHkte c ot6odom 
npeACTaBHTenbHOM npo6bi nnacTOBOM BOAbi. 

B saflBKe N 94023648 o6ocHOBaHO, hto 
npoMbiwneHHO 3H3HHMbi^ o6*beKT AO/i)KeH 

yCTOMHMBO 0OHT3HMpOBaTb HeCKOJlbKO CyTOK, 3 
BTOpan KpMBafl BOCCTaHOBJieHMfl AaBJieHUfl 

(KBA) MO)KeT 6biTb 3HaHMTenbHO MeHee cyTOK. 

B T3K0M onynae 1 i^mkti noA"beM ypOBHfl ao 
ycTbfl n nepBaa KBfl npvi 3aKpbiTOM ycTbe no 
noKasaHUHM MaHOMeTpa ao CTa6nnn3amiM 
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AaaneHWfl. 

i4MKn BbinycK cfenicwAa Ha nosepxHOCTb 
AnwTenbHoe Bpe.Mfl m BTopan KBA AO BbixoAa ee 
Ha npaKTWMecKw nppwonnHe^HbiM ynacTOK pocTa 
AasneHUfl. 

r.px cnyc:<3-r:oAbe:.:3 /nT 6ypo3o2 pacTEop 
nepeTeraeT cHapy>Kvi naKepa m APyrvix y3nos. 

riepeTOK 6ypOBoro pacTBopa nepe3 qbunbTp, 
naKep \a ypaBHMTeribHbiti KnanaH bo3mok6h b 
orpaHnneHHOM o6"be.ve, kotopum onpeAenneT 

KOHCTpyKUMfl 3TMX y3TIOB. 

H3BecTHbse 3a5iBMTenio KOHCTpyKi^nn Mm 
cpa6aTbiBaK)T npn pasrpysKe nHCTpyMeHTa Ha 
3a6otf un\A qrapb. 

ripeAnaraeMbi^ noABecHO^ Tpy6Hbifi 
ncnwTaTenb nnacTOB (flTMn) cpaoaTbJBaeT npn 
noA"beMe MHCTpyMeHTa. 

OceBaa HarpysKa ot nepenaAa AaaneHi/ifl, 
yKa3aHHan Bbiiue, nepeAaeTCH Ha pa3rpy30HHbiR 
nopiueHb m fiHCTpyMeHT, KOTOpbiM yAepKHBaeT 
nTHn Ha Becy, no3Bonflji nepeMeu^aTb ero 
BBepx \ah\a bhus b npeAenax poBHoro CTBona 
cKea)KMHbi b OTKpbiTbiM nepnoA HCnblTaHMfl. 

OnwcaH Han5onee 6nn3KMM aHanor (flcawMH 
A.M. n 5^KOBneB A.H. 1/lcnbiTaHne ckb8>kmh. M. 
"HeApa", 1973, CTp.69 78). 

OnucaH Han6onee pacnpocTpaHeHHbi^ b to 
BpeMfl KOMnneKT ncnbiTaTenbHbix HHCTpyMeHTOB 
AnaMeTpoM 146 mm (KMkI-146) c ncnbiTaTe/ieM 
nnacTOB ruApaBnunecKUM (Mfir). 

npn npoeKTMpoBaHMM ruApaBnuHecKMX 
ncnbiTaTenei^ nnacTOB Aoo>iBanncb oTKpbiTun 
npneMHoro (BnycKHoro) K/ianaHa nepe3 2,5 3,0 
muh nocne nepeAann oKMMaKDu^eM Harpy3KM Ha 
naKep. 

B unr npneMHbiM (BnycKHO^) KnanaH 
c6noKnpoBaH c ypaBHmenbHbiM KnanaHOM. 

Ha noribiM uutok naKepa HaAeT pe3HHOBbiK 
ynnoTHHTenb. ripn AOCTMJKeHnn 3a6o« cosAafOT 
OKfiMaioLnyio HarpysKy Ha naKep (BecoM 
6ypnnbHbix Tpy6), hto npuBOAUT k Aec£>opMat4nn 
pe3MHOBoro ynnoTHMTenn n npM>KaTHK) ero k 
CTeHKe cKBa>KHHbi. Hepe3 2 

5 muh cpa6aTbiBaeT pene BpeMeHu Hfir, ero 
ypaBHMTenbHbiM KnanaH 3aKpbiBaeTca m nocne 
3Toro oTKpbiBaeTca npneMHbiM (BnycKHoi^) 
KnanaH. 

npn3HaKH aHanora, coBnaAaK>mne c 
M3o6peTeHneM: 

1) qbunbTp; 

2) pe3HHOBbifi ynnoTHHTenb, HaAeTbii^ Ha 
nonbiM ujtok; 

3) npneMHbifi (BnycKHO^) c^noKvipoBaHHbiCi 
KnanaH; 

4) ypaBHUTenbHbiR m qupKynfli^MOHHbi^ 
KnanaHbi. 

B 3ajiBneHHOM ycTpoC^CTBe nx qtyHKL^u 
BbinonHReT hidkhum nepennBHoti KnanaH. 

Ha6niOAaK)TCfl cyu^ecTBeHHbie npn3HaKM 
H3o6peTeHMP, omMHHbie ot aHanora: 

1. BnycKHOM (npneMHbiti) KnanaH 
OTKpbiBaeTCfl npn noA"beMe MHCTpyMeHTa. 

2. CwMMaeMbifi pe3MHOBbiM ynnoTHMTenb 
nnoTHo npuneraeT k cTeHKaM cKBaxuHbi, a 
6ypOBOfi pacTBop npn cnycKe-noA^eMe 
MHCTpyMeHTa nepeTeKaeT BHyTpn 3a«aneHHoro 
ycTpo^CTBa. 

3. OceBaa Harpy3Ka ot nepenaAa AaeneHMfl 
nepeAaeTca Ha pa3rpy30HHbi« nopiueHb m 

MHCTpyMeHT. 

V\z npuMMH, npen^TCTByKDiAMX 
npoeKTupoBaHnto nTHn, 3a«BHTenb yKa3b!BaeT, 
hto no ero MHeHHK), TaKan 3aAana He CTaBwnacb. 

(loABecHoPi Tpy6HbiM ncnbuaTenb nnacTOB 
(riTUn) cHa6>KeH: 
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OXMMaeMbIM p83MH0Bb!M ynnoTHwejieM, 
pa6oTaK)mwM KaK nopiueHb b 
CKBaxcuHe-minnHApe ; 

BepXHMM M HWKHWM n8p8J"IHBHb!MH 

loianaHaMM, nepe3 KOTopwe (BHyipn DTUn) 
nepeieKaeT oypoBotf pacTBop npa 
cnycKe-no/rbeMe nHCTpyweHTa; 

pa3rpy30HHWM nopiuHew, BocnpMHwuaiomviM 
OKono 70% oceBow Harpy3KM Ha pe3HHOBbitf 
ynnoTHMTerib ot nepenaAa AaaneHvm, hto 
no3Bojn«8T yAep>KMBaTb HHCTpyMem Ha Kpioi<e b 
npouecce ncnbJTaHnw; 

BnycKHbiM KnanaHOM, c&noKwpoBaHHWM c 
BepxHUM nepeJiUBHbiM KnanaHOM TaK, hto, ecnn 
BnycKHO^ KnanaH saKpbiT, to nepenycKHoft 
KnanaH OTKpbiT m Hao6opoT; 

cpe3Hofi uinnnbKofl, yAepwuBaioiuefi 
BnycKHoPi KnanaH saKpbiTbiM; 

o6paTHbiM KnanaHOM, c6noKnpoBaHHbiM c 
hh>khmm nepenuiBHbiM KnanaHOM TaK, hto npn 
ero OTKpbiTMM o6paTHbiM KnanaH BbiKmonaeTCfl, 
nponycKan 6ypOBOft pacTBop b ntocoM 
HanpaBneHMM. 

BnycKHoii KnanaH OTKpbiBaeTCH npn 
noA^eMe pesnHOBoro ynnoTHHTena m cpe3Ke 
mnnnbKn 3a cneT nepenaAa AaBneHHfl. 

CoOTBeTCTBeHHO 3aKpblBaeTCB BepXHkIM 

nepennBHOfi KnanaH, o6ecneHMBafl 
repMeTMHHOCTb b npouecce wcnbnraHHfl. Hwkhhm 
nepennBHofi KnanaH oTKpbisaeTCfl 3a cneT 
BpatneHHfl GypunbHbix Tpy6\ Mepe3 ero 
oTKpbiTbie OKHa oypoBoPi pacTBop ws 3aTpy6noro 
n pocT pa hct Ba nocTynaeT KaK b cipunbTp h Hnwe, 
TaK m b 6ypnnbHbie Tpyobi nepe3 oTKpbiTbiPl 
BnycKHOM KnanaH. 

3aAaMM, peiuaeMbie c noMOLUbK) l~ITHn : 

1. B ywnpeHHOM CTBone He 6yAeT C03AaH 
nepenaA AasneHHH npn noA"beMe pe3MHOBoro 
ynnoTHHTenn. Meoro naKepoBKi/i onpeAenMTcn 
npn noA"beMe pe3HHOBoro ynnoTHHTenfl. 
noflBnaeTCfl B03 m oxh oct b ucnbiTaTb o6"beKT "Ha 
3a6oe cKBa>KMHbi cpa3y we nocne BCKpbiTMH ero 
6ypeHneM" 6e3 3anncn KaBepHorpaMMbi. 

2. B npouecce BbinycKa dprnoMAa Ha 

nOBepXHOCTb BeCb HHCTpyMeHT COBMeCTHO c 
pG3MHOBb!M ynnOTHMTeneM BO3MO)KH0 

nepeMemaTb BBepx-BHH3, hto no3BonaeT pe3KO 
yBennHHTb BpeMfl OTOopa qtiniokiAa n ero 
KonnnecTBO, ot Hero 3aBncnT AOCTOBepHaa 
oueHKa npoMbiiuneHHOM 3HannMOc™ o6"beKTa. 

3. nocne oKOHHaHMH HcnbrraHUH u o6paTHofi 
UkipKynnuuiH bosmokho AonycTMTb MHCTpyMeHT 
AO 3a6on c uenbio BbiMbiTb HecfcTb us MHTepsana 
HcnbiTaHHH Mepes 6yp. Tpy6bi o6paTHotf 
L^upKynnque^. 

TexHUHecKnw pe3ynbTaT cooTBeTCTByeT 
peiuaeMbiM 3aAaMaM. 

Ha cpwr. 1 (a b) noKa3aHa KOMnoHOBKa ysnoB 
riTI/in; Ha dpwr.2 pa3pe3 pesnHOBoro 
ynnoTHMTenn b hmkhcm nono>KeHHu Ha nonoM 
LUTOKe; Ha dpnr.3 hh>khmm nepennBHOM KnanaH, I 
no3nu>m; Ha 0wr.4 to Me, II no3Hu.ua; Ha 
cfwr.5 BepXHuCi nepennBHow KnanaH, I no3MUMfl; 
Ha qbnr.6 to >Ke, li no3vm.nfl. 

Ha <$nr. 1 6 npi/iHHTbi cneAyK)Ui,ne 
o6o3HaMeHH«; 1 cfwnbTp; 2 hidkhra onopa; 3 
pe3MHOBbiw ynnoTHMTenb; 4 nonbiw lutok; 5 
BepxHAH onopa; 6 - Kopnyc HHKHero 
nepennBHoro KnanaHa; 7 i^nwHAP 
pa3rpy30HHoro nopaiHfl; 8 - Kopnyc BepxHero 
nepennBHoro Knanana; 9 nepeBOAHHK Ha 
6ypnnbHbie Tpy6bi; 10 - (qbnr.3 m 4) noABM>KHoCi 
pe3b6oBOfl ujtok c KnanaHOM sonoTHUKOBoro 
Tuna, 11 - nepen^BHoe okho; 12 
ynnoTHHTenbHbie pe3HHOBbie Konbi4a; 13 
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TapenKa o6paTHoro KnanaHa; 14 hudkhm^ 
ynopHwfi BbicTyn, 15 sepxHi^ui ynopHwfl BbicTyn; 
16 Kopnyc KpecTOBUHbi; 17 KpecTOBHHa; 18 
{(pTAT. 5 \a 6) coeAHHHTenbHbJM ujnuL^eBoJi ujtok; 
19 uinwubj; 20 BepxHMPi nepennBHoi^ KnanaH 
3onoTH/.KOBoro r^r.a, 21 sancpHan vsr.a 
BnycKHoro KnanaHa; 22 cpe3Ha$i wnwnbKa; D 
(0nr.2 w 6) HOMUHanbHbiw AnaweTp 
cKBa>KHHbi, D-t (cp^r.2) A^aMSTp HuxcHevi msctm 
pe3HHOBoro ynnoTHMTens m HM>KHe^ onopw 2; d 
(cfwr. 6) A^aweTp pa3rpy3OMH0ro nopujH«; P - 
ruApocTaTMHecKoe AaBneHne CTon6a 6ypoBoro 
pacTBopa b 3aTpy6HOM n pocT pa hct Be ; 
P ! ruApocTaTvmecKoe AaBneHwe CTon6a 
>kmakoctm, 3annTow b oypwibHbie TpyGbi npw 
cnycKe riTHn. 

3aflBHTenb pa3pa60Tan pa6onne nepTewn 
nTHn Ana AnaMeTpa CKBa>KMHbi D 190 mm. 

25.01.91 r. rnaBHbi^ iiH>KeHep 
Hapb^H-MapcKoi^ Hec})Tera3opa3BeAOHHOfi 
3KcnemiA[\\A\A Hanpasun \ax rnaBHOMy MexaHUKy c 
pe3onroi^neK: "OrM, CuAOpeHKO B.B. 
03HaKOMHTbCfl n BKnK)HHTb b nnaH 
npOKaTHO-peMOHTHoro uexa na qbeBpanb Mecnu., 
mto He jicho mowho npumacnTb aBTopa". 
^nHaHcupoBaHMe reonoropa3BeAOHHbix pa6oT 
pe3K0 coKpaTunn, cuTyai^nn n3M8Hnnacb, hto He 
no3Bonnno nsroTOBHTb nTHn. 

npn D 190 mm m P Pi 25 Mlla (nepenaA 
AaBneHUfl) Ha nonwH ujtok AeKcTByeT 
pacTflrnBatou^an HarpysKa, paBHan 
0,785. 19 2 .25.10 70850 Krc. 

TaKa^ Harpy3Ka Bbi3biBaeT HanpuweHMe b 
cTeHKax nonoro uiTOKa M3 6ypnnbHOM TpyGbi 89 x 
9, paBHoe 3140 Krc/cM 2 . BypunbHaw Tpy6a 
MapKM cTann "K" nnn "Jl" OTBenaeT STOMy 

Tpe60BaHMKD. 

AnaMeTp pa3rpy30MHoro nopuiHR d 155 mm. 

Ha 6ypnnbHbie Tpy6bi nepeAaeTCfl 
ruApaBnuHecKaji Harpy3Ka, paBHaa 
0,785(D 2 -d 2 ),(P P0.10 0,785. (361 - 
240) .25.10 23750 Krc, hto npneMneMO aha 
6ypnnbHofi KonoHHbi n TaneBofi CMcreMbi. 

y3nw 14 A8Tann, M3o6pa>KeHHbie Ha qbur. 1 , 
CHaoKeHbi pe3b6aMH Ann coeAMHeHkin Me>KAy 
co6oW m nepeBOAHUKOM 9 Ann npucoeAHHeHMfl 
DTUn k 6ypnnbHbiM Tpy6aM. 

Pe3MHOBbiti ynnoTHMTenb 3 cbo6oaho 
nepeMeu^aeTCH no nonoMy uiTOKy 4 ki b 

CTaTMCTMMeCKOM COCTOflHUM MO)KeT 33HHM3Tb 

nio6oe nono>KeHMe. 

Hn>KHJifl onopa 2 w BepxH^fl onopa 5 
HaBepHyTbi Ha nonbiPi ujtok. B Kopnyce nn>KHero 
nepennBHoro KnanaHa 6 noABMKHoPl pe3b6oBofi 
ujtok 10 npn>KaT pe3b6oPl TpaneuenAanbHoPi 
neBOM k HnwHeMy ynopHOMy BbicTyny 14. 

nepennBHbie OKHa 11 3aKpbiTbi KnanaHOM 
3onoTHMKOBoro Tuna c ynnoTHHTenbHbiMM 
pe3MHOBbiMM Konbu.aMn 12. TapenKa oopaTHoro 
KnanaHa 13 onupaeTCfl Ha CBoe me3AO m 
npunoAHMMaeT CBfl3aHHy»o c Hefl KpecTOBUHy 1 7 
HaA BepxHMM ynopHbiM BbicrrynoM 15. 

B Kopnyce 8 BepxHUM nepennBHOM KnanaH 20 
COBMeCTHO c pa3rpy30HHbiM nopujneM 
AnaMeTpOM d (cf)Mr.6) n sanopHofi urnoCi 21 
yAep>KviBaeT b BepxHeM nonoweHnn cpe3Han 
ujnMnbKa 22. riepennBHbie OKHa 11 OTKpbiTbi, KaK 
3to noKa3aHO Ha opnr.5. 

Pa6oTaeT ycTpotfcTBO, cneAyK)UJ,MM 
o6pa30M. 

ripn cnycKe nHCTpyMeHTa BepxHflfl onopa 5 
npoTanKMBaeT bhms pe3MHOBbiP1 ynnoTHHTenb 3 
(<i>nr. 1a). I~lpi/i 3tom 6ypOBoPi pacTBop 
nepeTeKaeT cHM3y BBepx nepe3 dpunbTp 1. 
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nonbifl lutok 4, peab6oBb!fl ujtok 10, 
npunoAHnwaeT Tapenicy o6paTHoro KnanaHa 13 c 
icpecTOBMHOM" 17 m nepe3 cceAMHMTenbHbiM' 
uinMueBbiM" lutok 18 BbJTeKaeT nepe3 OTKpbiTbie 
nepenaBHbie OKHa 11b 3aTpy6be 

npn cnycxe 6ypnnbHbie TpySbi 

np^nOAHMMaiOT An« OCB060)KAeHMH ItflMHbeB 

mjim aneBaTopa He 6onee, neM Ha 1 m. flnnHa 
nonoro ujTOKa no3Bon«eT npw stom HMWHetf 
onope 2 He KacaTbca pe3MHOBoro ynnoTHMTenn 

3. 

HapywHbiM* ofrbewi 1 nor.M nonoro iiiTOKa 
AnaMeTpoM 89 mm cocTaBnaeT 0,785.8,9 2 .100 
1000 6,22 am 3 . 06"beM 1 nor.M. 3aTpy6b«: 
0,785 .(19 2 -8,9 2 ).100 

1000 22,1 am 3 , npn noA"beMe nonoro ujTOKa 

Ha 1 M 06"beM >KHAKOCTM nOA pe3MHOBb!M 

ynnoTHMTeneM 3 TeopeTunecKM yMeHbiuuTCfl Ha 
6,22 am 3 , no 3tom npMHune nepenaA AaBneHMR 
Ha pe3HHOBOM ynnoTHMTene 3 npOTonKHer ero 
bhh3 na 6,22 22,1 0,282 MeTpa. nepeMeiueHMe 
MHCTpyivieHTa b npeAenax a/imhw nonoro ujTOKa 
sa cneT yKa3aHHoro 3c£0eKTa noMOKeT 
npoTonKHyTb bhm3 pesMHOBbifl ynnoTHHTenb b 
Mecrrax cyweHMA CTBona CKBa>KMHbi. 

flna OTKpbiTMji BnycKHoro KnanaHa, 
3aKpbiToro Mrnofi 21 (<$>Mr.5), noAHMMawT 
nHdpyMeHT. npn 3TOM HHKHflR onopa 2 
noAHUMaeT BBepx pe3MHOBbiM ynnoTHMTenb 3 
(#ur. 16). 

nepeTOK 6ypoBoro pacTBOpa CBepxy bhm3 
nepeKpbiBaeT TapenKa o6pa"moro Knanana 13. 

B HOMUHa/ibHOM AnaMeTpe cKBa>KMHbi 3a 
cneT noA"beMa pesnHOBoro ynnoTHMTena 
B03HMKaeT nepenaA AaBneHMH Ha HeM, 
BcneACTBue nero pe3MHOBbiM ynnoTHMTenb 
nepeAaeT oceByto HarpysKy Ha hmkhioio onopy, 
nonbiti ujtok m Aanee Ha cpe3Hyio ujnunbKy 22. 

OceBaa Harpy3Ka cpe3aeT ujnunbKy 22 m 
nepeMeu4aeT noABn>KHbie aejam b Hi/iXHee 
nono>KeHne, noKasaHHbie Ha cf)Mr.6. BnycKHOfi 
KnanaH oTKpbiBaeTCfl, a nepennBHbie oma 11 
nepeKpbiBaiOTC^ ynnoTHMTenbHbiMM 
pe3HHOBbiMH KonbuaMM 12 KnanaHa 20. B 
nHTepBane McnbiTaHMn ot 3a6oa ao pesnHOBoro 
ynnoTHMTenn AaBneHne BbipaBHMBaeTca c 
ruAPOCTaTHHecKMM AaBfieHneM P-i 3annTOM b 
6ypnnbHbie Tpy6bi khakocth. 

flepeKpbiTb npnTOK qbnioMAa M3 nnacTa Ana 
3anncn Kpi/iBOtf BOccTaHOBneHMR AaBneHun 

(KBfl) B03MO)KHO TOnbKO B yCTbeBOM TOJlOBKe. 

flpn npnTOKe nnacTOBoCi boan, KaK npaBuno, 

yCTaHOBMTCfl CTaTHHeCKUM ypoBeHb. 

npn cnaooM npMTOKe cfcinioMAa 

AHHaMMHeCKMM ypOBeHb B KOHL\e OnpOOOBaHUfl 
MO>KeT 6blTb AOCTaTOHHO myOOKO. B 3TMX 

cnynaax Ha pe3MHOBbiM ynnoTHMTenb AeMcrsyeT 
nepenaA AaBneHun, o6ycnoBneHHbiPt 
npeBbiiueHneM AaBneHun cTon6a 6ypoBoro 
pacTBOpa Ha a nnacTOBbiM AaBneHMewi. 

flrifl OKOHHaHMH ncnbiTaHMfl (onpo6oBaHna) M 
noA^eMa MHCTpyMeHTa HeooxoAMMo oTKpbiTb 
nepennBHbie OKHa 11 b Kopnyce HMWHero 
nepennBHoro KnanaHa 6 (cjwr.3 m 4). C stom 
uenbio BpaiAatOT 6ypnribHbie Tpy6w potopom. 

3a cneT yKa3aHHoro Bbiiue nepenaAa 
AaBneHMfl pe3HHOBbiM ynnoTHMTenb T0pMO3m 
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BpameHMe HWKHeB onopw 2, co8A^H8hho^ c 

nOABM>KHblM pe3b60Bb!M WTOKOM 10 ((|3Hr.3 M 4). 

no pesb6e TpaneL;enAanbHo5i neeo^ ujtok 1 
nepeMeui,aeTCH b HM>KHee nono)KeHMe ((pwr. 1 b), 
oTKpwBan nepenMBHbie okh8 11 Mepe3 hux 
6ypoBo^ pacTsop w^eaT eoa^oHHccTb 
nepeTeKaTb KaK bhus Ann BbipaBHutsaHvin 
AaaneHun HM>Ke peswHosoro ynnoTHHTenn, TaK m 
BBepx nepe3 otkpwtwm BnycKHoi^ KnanaH 21 ao 

BbipaBHMBaHMfl AaBJieHHC^ CTOnOOB )KHAKOCTH B 

Tpy6ax \A 3aTpy6be, nocne Mero bosmokch cnycK 
MHCTpyMeHTa ao 3a6oa c ueribio BbiMbiTb Hec^Tb 
us MHTepBana wcnyTaHUfl nepe3 6ypvtnbHbie 
Tpy6w o6paTHofi uiupKynfli^neM. 

06o3HaMMM Pq noTpe6Hbifl nepenaA 
AasneHMfl Ha pesuiHOBOM ynnoTHHTene Ann 
OTKpbiTMfl npneMHoro KnanaHa npn ycnoBUflx: 
AnaMeTp cKBaxuHbi 190 mm; AnaMeTp BnycKHoro 
KnanaHa 25 mm, hto AOCTaTOHHO KaK Ann 
o6paTHofi L\npKyn«L\nn, TaK m Ann cni/iBa 
6ypoBoro pacTBOpa M3 Tpy6 npw mx noA^eMe; 
3aAaHHbi^ nepenaA AaBneHua npn sanMBe Tpy6 
25 MRa; ycunwe Ann cpeaKM LunwnbKH 500 Krc. 

CocTaBUM ypaBHeHne: P 0 .0,785«19 2 «10 
25.0,785.2,5 2 .10 + 500, P 0 .0,785.361.10 
25.0,785.6,25.10 + 500, P 0 .2830 1250+500, 
P 0 1750 2830 

0,618 Mna, hto AonycrrnMO. 

npn cnycKe MHCTpyMeHTa 6ypM/ibHbie Tpy6bi 
cneAyeT 3ariMBaTb boaoiH m AonMBaTb TaioKe 
boaom nepeA BpaiAeHMeM MHCTpyMeHTa Ana 
oTKpbiTMH HM>KHero nepe/iMBHoro KnanaHa. 
nocne ero OTKpbiTM^ Ha ycTbeBofi ronoBKe 
MaHoweTp OTMeTMT AaBneHne. 

3aflBMTenb npeAno>KMn 'TonoBKy ycTbeByio c 
AMCTaHUMOHHbiM ynpaBneHMeM" (3a«BKa N 
94-031011/03 (030818), npMOpMTeT no H6M 
ycTaHOBneH c 23.08.94 r.). 

3Ta ronoBKa no3BonneT nnaBHO 
perynMpoBaTb c6poc boaw MnM HecjDTM M3 
6ypMnbHbix Tpy6 npM AonMBe 6ypOBoro 
pacTBOpa b 3aTpy6Hoe npocTpaHCTBO. 

OopMyna H3o6peTeHM«: 

noABecHOM Tpy6HbiM* McnbiTaTenb nnacTOB 
A/ifl MCcneAOBaHMw HedpTfiHbix m ra30Bbix 
ckb3>kmh b npouecce 6ypeHMfl, BKntonawiAM^ 
nocneAOBaTenbHO pacnono>KeHHbie CHM3y BBepx 
4>MnbTp, naKep c nonbiM lutokom m pe3MHOBbiM 
ynnoTHMTeneM, hm>khmm nepenMBHOt^ KnanaH m 
BnycKHoPi KnanaH, omMMatoiAMflcfl TeM, hto oh 
CHa6>KeH BepxHMM nepenMBHbiM KnanaHOM, 

BepXHeM M HM)KHGM OnOpaMM, yCTaHOBneHHbtMM B 

Kopnyce HMKHero nepenMBHoro KnanaHa m 

c6nOKMpOBaHHblM C HMM 06p3THblM 

TapenbnaTbJM KnanaHOM m pa3rpy30HHbiM 
nopiiiHeM, npM stom enycKHOM KnanaH 
c6noKHpOBaH c BepxHMM nepenMBHbiM KnanaHOM 
m BbinonHeH b BMAe 3anopHO^ Mrnw m cpe3HOM 
LunMnbKM, pesMHOBbiM ynnoTHMTenb cbo6oaho 
Haca>KeH Ha nonbi^ lutok c B03MO>KHOCTbK) 
nepeMeLueHMH no neMy, BepxHJifl m HM>KHnn 
onopbi HasepHyTbi Ha nonbifi ujtok, a 
pa3rpy30HHbiM nopujeHb pacnono>KeH Me>KAy 
BepxHMM m hm>khmm nepenMBHbiMM KnanaHaMM c 
B03Mo>KHOCTbK) nepeAaHM oceBOM HarpysKM Ha 
6ypnnbHbie Tpy6bi m kpkjk TanesoM cMcrreMbi. 
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